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FLOW CONTROL HEMISPHERICAL WEDGE
VALVE

This application claims priority to provisional application
Ser. No. 61/245,925 filed on Sep. 25, 2009.

BACKGROUND OF INVENTION

1. Field of the invention

The present invention generally relates to an improved
valve ofthe hemi-wedge type for use in the control of fluids in
a pipeline. The valve of the present invention is particularly
useful in providing both a tight shutoff of fluids when closed,
a high flow when open, and a means of providing variable or
graduated flow control as the valve is initially opened.

2. Description of Related Art

Ball valves, plug valves, and the like are well known to
those skilled in the art. A common characteristic of these
valves is that they may be moved from a full open position to
a full closed position through an angle of no more than about
ninety (90) degrees.

A simple ball valve comprises a rotatable ball having a bore
therethrough corresponding to the fluid flow path, together
with a seat for sealing with the ball surface. Ball valves permit
fluid flow to be fully stopped by rotating the ball not more than
about ninety (90) degrees. However, these valves offer only
minimal graduated control of the fluid flow achieved by set-
ting the ball at intermediate positions. Further, these valves
are placed in the open or close position without a mechanical
force applied by the closure member against a seat.

A simple plug valve comprises a rotatable tapered plug
having a bore therethrough disposed in a complementary
housing. The plug permits flow to be fully stopped by rotating
the plug more than about ninety (90) degrees. Plug valves
operate similarly to the previously described ball valve and
offer similar advantages and disadvantages.

Gate valves, globe valves and the like are also well known
to those skilled in the art. A common characteristic of the
valves is that they may be moved from a full open position to
a full closed position by the rising and lowering of a valve
stem acting on a closure member (gate in a gate valve or disc
or plug in a globe valve). These valves offer sealing advan-
tages over ball valves, but take longer to open or close and
generally have a higher leakage of fluid to the atmosphere
with the rising and lowering of the stem.

A valve offering significant advantages over conventional
ball, plug, gate, and globe valves is the hemi-wedge valve
described in U.S. Pat. No. 4,962,911, and improved with a
valve driver in U.S. Pat. No. 5,333,834, and improved with a
cartridge feature for quick and easy repair in U.S. Pat. No.
7,484,523, The contents of these three patents are expressly
incorporated herein by reference thereto. The hemi-wedge
valve includes a curved wedge comprising a tapered, spheri-
cal section rotatable through the fluid path and cooperating
with a complementary curved seat to affect a shutoff. An
important feature of the hemi-wedge valve is that the thick-
ness of the wedge increases from its leading end to its trailing
end. The wedge includes a round bore forming a part of the
fluid path through its thinner, leading end. The wedge is solid
and thicker at its trailing end. Rotation of the hemi-wedge
through about ninety (90) degrees into the fluid path closes
the fluid path by blocking it with the solid and thicker end of
the wedge. This provides a mechanical loading of the seat.
Another important feature of the improved hemi-wedge valve
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is a replaceable cartridge which may be quickly and easily
removed and replaced in a valve body without removing the
valve from the pipeline.

BRIEF SUMMARY OF THE INVENTION

The present invention is an improvement in the design of a
hemi-wedge type valve. In particular the leading portion of
the circular opening in the wedge valve member is provided
with a notch to permit a graduated control of fluid flow as the
valve begins to open but then allows full open flow after the
valve member is fully rotated. Previous art describes rotation
of'the hemi-wedge through about ninety (90) degrees into the
fluid path which closes the fluid path by blocking it with the
solid and thicker end of the wedge. This angle can be varied,
either increased or decreased, for the purpose of providing
graduation of flow as desired for the application within the
pipeline. The combinations of the verifiable shutoft feature
and the various shapes of entry allow the valve to provide a
mechanical tight shutoff seal, the ability to verify shutoff in
either or both direction, and to have a graduation of flow when
the valve is open-all accomplished with one valve. Existing
technology requires a minimum of two, three or more valves
to accomplish this function.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING(S)

FIG. 1 is a sectional view of a hemi-wedge type valve.

FIG. 2 is a perspective view of the hemi-wedge valve
member.

FIG. 3 is a front view of the hemi-wedge valve member.

FIG. 4 is a cross-sectional view of the hemi-wedge valve
showing the flow through the valve at 100% open, 75% open
and 25% open.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1, a hemi wedge valve 20 is shown
including an inlet 2, a core section comprising two cylindrical
hollow body members 4, 5, and an outlet 3. A hemi-wedge
valve element 7 is rotatably mounted in the valve 20. The
thickness of the hemi-wedge valve element increases from
the leading edge to the trailing edge which results in an
improved seal. The operation of the wedge is described in
detail in U.S. Pat. No. 4,962,911, the contents of which is
expressly incorporated herein. The hemi-wedge valve mem-
ber 7 has an opening 11 which when in the open position
aligns with core members 4, 5, and outlet 3 as shown in FIG.
1. The valve also includes seals 53, 16, 12, and 10. Core
member 5 includes a first cylindrical portion 51, a first shoul-
der 59 and a second cylindrical portion 52 that receive com-
plimentary shaped portions on the core member 4. Hemi-
wedge valve element 7 includes inner and outer curved
surfaces 31 and 30. A downstream valve seat 8 holds seal 10.
The particular arrangement of the hemi-wedge valve shown
in FIG. 1 results in a dual valve seat arrangement that includes
inner and outer surfaces 31 and 30 and seals 12 and 10
respectively.

In accordance with the invention, the leading portion of the
opening 11 is provided with a notch 13 to allow for initial flow
control as the valve is opened. As shown in FIGS. 2 and 3, the
notch 13 extends entirely through the wall portion of hemi-
wedge valve element 7. While a V-shaped notch is shown in
FIGS. 2 and 3, it is understood that various shapes of the notch
are possible to provide the initial flow control. Furthermore, a
particular hemi-wedge has been illustrated for purposes of
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describing the invention; however the invention may be used
with any known hemi-wedge valve of the type that includes a
rotatable hemi-wedge valve element. The flow control is fur-
ther described with FIG. 4 by illustrating the flow through the
valve with the hemi-wedge element placed in the 100% open,
75% open and 25% open positions.

In operation, as the valve is initially opened, only a con-
trolled relatively small amount of fluid is allowed to flow
through notch 13. As the valve is furthered opened, a con-
trolled amount of flow passes through the hemi-wedge ele-
ment 7 until the valve is in the fully opened position shown in
FIGS. 1 and 4.

Although the present invention has been described with
respect to specific details, it is intended that such details
should be regarded as limitations on the scope of the inven-
tion, except to the extent that they are included in the accom-
panying claims.

I claim:

1. A valve comprising:

a housing;

a fluid inlet and fluid outlet in the housing;
a valve seat within the housing;
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a hemi-wedge valve member mounted within the housing;

the hemi-wedge valve member having an opening that
cooperates with the valve seat to control fluid through
the valve; and

the opening being provided with a notch at the circumfer-

ence of its leading edge.

2. A valve according to claim 1 wherein the notch is in the
shapeofa V.

3. A valve according to claim 1 wherein the notch extends
entirely through the wall portion of the hemi-wedge valve
member.

4. A valve according to claim 1 wherein the hemi-wedge
valve member includes a wedge portion the thickness of
which increases from its leading edge to its trailing edge to
provide a mechanical loading of the seat as the valve is moved
to a closed position.

5. A valve according to claim 1 further including a flow
path of substantially uniform diameter extending from the
fluid inlet to the fluid outlet and wherein the diameter of the
opening in the hemi-wedge valve member is substantially the
same as the diameter of the flow path.
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